O9)0*H^fFfr (JP) 



& m 4# a* ^ $g (A> 



#^2002-43286 
(P2002 - 43286A) 

(43) 4iBB B YtiftW 2^ 80 (2002. 2. 8) 



(51) IntCl. 7 

H 0 1 L 21/3065 

B 0 1 J 19/08 

H0 1L 21/205 
H0 5H 1/46 



(21) 



(22)ffiKS 



491 



10 - 219783( P2000 -219783) 



¥/£l24p 7 R 19 H (2000. 7. 19) 



F I 

B 0 1 J 19/08 

H 0 1 L 21/205 

H0 5H 1/46 

HO 1L 21/302 



H 

M 
R 
C 



4G0 7 5 
5 F 0 0 4 
5 F 0 4 5 



**8S2R *MfcR §***<D»4 OL (-fe 7 M) 



(7DUHA 000219967 

5 t@ 3 # 6 n 

(72)3SW# ** J8=l 

iuss*ai«ma*»rH^iR65os» jiojc 

(74)f$SA 100096910 

F*-A(##) 4G075 AA24 BC02 BC06 BD14 CA47 

5F004 AA16 BA04 B813 CA03 CA06 

DA00 DA23 DA26 
5F045 AA08 EH01 EH13 EH20 



(54) [&w<D&m ??x-?9mmm 



(57) 

mm] y'^x^mitmmm i <D*£m<Dmi&m{iim 

J *^©^7Xv^Biott, rg| 

rig^ > 1 6 &c «® 2 (DTSffl&MU 1 5^6 <DiSJH$?S 
m 2 ©iWJift'? A > 1 8 &C tiKI 1 CD^J^I^mi® 14^6 

w\ i&i cd? ^^iB2 otciaiS3e»[*^M"r&*s 



-14*5 1 



* 1 jh?[s1»20 



HI » 



on. 



-17 



/Yin ik 



„1 2 
3 tspm 



7^7 



0 ft 




—19 



(2) 



m 2002-43286 



S2©««ecElttPOT^Xv*|&£S-a 

*&<5 >f >cctt»2<DiSjaift«E*iii»-rs* i <ov << >i> 

i*jaft«ffi*«*T-5*2<D^ y;I/*@B*»W, SB 

JB2©«*CCEIfflPLr^-5X^*»*3-tt 

-Y >CC^2C0iSSIiSmBE*^-r^m 1 CD^ a >l< 
*E|gg*RW4iftCC*2 0*^«a&^-r >6C»*1 CD 

iSjg?ft«i£*«sj-r4*2©^ ^ ii/*iais*Kw, is 

mis I* 2 »K SB2<DiWa« 

SMSK m2(D«SCCEPttJL/r^^Xv«r^Sit 

-y >tc«»2©i*ja?ft«BE*iaER , r** 1 < ;u 

^ElifS^KWS <tfttcf£2 <DS^l«#&^ -Y >Cctt£& 1 <£> 
^m&nE.%mn?Z>m2(Dy -f Jl/*Pi8*»W, K 40 
CC, ail, »2<D«*«|&'5-f ><DL^h*— *KHHf 
3ej»^©*3 07 ^ ;l/dr@|IS*B8:WfcCi*«F«fr 

[0 0 0 1 ] 
[0 0 0 2] 



mftz mmmmti & mu u r ^ s # & > -y 

* ffiffl "T £ 9 X -7 #LB£»**ttflJ 3 ft J: 5 K % o 

[o o o 3 ] -ja«*flEffl-r*^9x^«ia«K«, 
a, 2 Bcc*ti*na?s»*acc-r5*i . iB2cDiS^i 

iffiS^^EnJnr^lll , »2<Di«jg»««3 A, 3Bi 
Siiro^o H 1 , SI2<7>i«jg«*«3 A. 3B£^ 
n-tti(D«S2A. 2B*IS-fe*l, S2SM^7Y 
>4A, 4BCC«v^^>yH8S5A, 5 B#^ft^ft 
/Tg^tl^o etc, JH 10SMfe7^>4 Atett 

m 2 ©njniftis^* sorr asn o ? ^ * nus 6 a # 

fitted -Y> 4 BCCtt* 10J*a«^*«*T*»2 0 
& 0 m2CD^^;U^[i]g§6A, 6BBt 

[0004] ^f*o^^^o^af*cc^^xvjaa 
**-r»^cctt % 09A««i[^af**TSi5«e2 Bcctgg 

U 311. »2(Z)Kjgift«^«iS3A, 3 B^6*h? 
ft<DiSjgjS«ft*ffi*«2 A, 2 BCCEPJfflU -bTOffl 
*S2A, 2Blfflt?^ r 5XvP*^ra<!:ftCCTIB« 
ffi2 BCC^-YT>fX*(S[*^3*, TSP*S2B±© 

U »2(DiK«iSMKI|[3A, 3B 

a, 2B&tEPttrr&o 

[0 0 0 5 ] 

tsnSo -«H©iftjgis*^*igiWFOcEittp-r 
^ $ h*8>.^osffi<DjB«* 4 ^:* < & o , mmm i 



3 

S©^4g^t5 C i ^"C£ & ^ X-?&tiIgB£ffi 
[0 0 0 7] 

[RH*JB*T£fc»©*K3 312 

t cc x o r -7*^ x^sfiin^ x „ * u - h tr £ 
[0008] *«?att±fa*DScca-r3i^rtt3titefeo 

jB2©*«awi**En»rr**i. m2cD« 
an. s&2®i«g^;fr**i> m 

2©ffija&^*i*str£ss i (ov a )i>$m&*WLtf& 
tfticm 2 (DmijiMS"? a isicvxm 1 ©issiswi*** 

S-rSS2(D7^^i!S?:8H mi. ^2(D^^;U 
[0 0 0 9] *^CDlt*3a2CCfStg<D^^X^ 

[ooio] */c. ^m<om^m3^m<Dy'^x^ 

K *2<D*ffi£, cnetDjamsccmi , m2(ont) 
m&vj>*:fthxm\ , *2oi«Hiwt**Eiwiirrs 

mi, #2©i*ffl«««4*«*.* Sffl. *2£>iSJa» 

r i > -r n & (D*«6cc gdg $ nfca«a*tc0f 5E© ^ x 
v^a^rifef ^'^x^^ii^acc*5c>T, m i <d*;*jw 

>&C«*2(DB^^«II£«ST£* 
i«aifi«BE*«*-rS*2<D^ m 

[0 0 1 1 ] *^cDI«*3!4CCfatgcD^^X^ 

®a sib « . *a a^fsrt r sc > &c w &t sea 3 n /cm 
mi, #2 mi. m2commm 



sf$M 2002-43286 

4 

rc^n^cDaetcBBB3^fcM^iif*ccw^cD^^x 

mi, m2^7 L j#tjA^^ >CDt/ ,- rn ^-77C<:@Sg 

[0 0 l 2 ] 

10 [^co^sscD^sg] a 1 ~0 6 ct^-r^ssffjsg 

1 2 SO'TSBaffi 1 3 t . cn6CDMm@12, 13CC 

s^sn/csi , m 2 (D^ja^saa 1 4, lsi^fix. 

^) «rtta-T*»B'&**tar^^o » 1 cOiS)a«f s 
1 4ttW*.tf6 0MH zCDriSia^m^?:Ji$Pm@ 1 2 tC 
20 EPflaU, iSPflES 1 2 <tTBB*ffi 1 3 (Dra^C^Il^ 1 1 
FtyC^ 3 n/c7*P -fe X 6 *^*3 if 

^ 0 TSPMSl 3tC«m«2MHzOWffliS«*«:E|I 
flDb, ^^Xvm{4CC^TS^^TX«{i%^3^, 
^ ^ X v tp CD A * > ^ 4 f* X ^ W B 1 # aA 

[0 0 1 3 3 *1 CD«jg*&S3H 1 4 om 1 <D«^J«#&^ 
>f>l 6Cc^micDv^7 c >^lI8§l 7*s82W6ti. m 

i (DiS^igsas i 4 6±sis^s i 2 

30 ^^> 0 *2C0«ja««®l 5 0f2OS^7^>l 
8CC«m2©v^^>^[Hl8Sl 9*®W6ti 4 m2CDffi 
ffliSWStl 5*»e>TSB««l 3^«^4fi^f4o 
ifc, »L ^2(DlMI&7>f>16, 18^C«^n 
f n» 1 , m2CD? ^Jl/5?EIB2 0, 2 1**Stt£*lT 
t>2> 0 m 1 cd^7 ^;I/^[pIS§2 0ttW*«LCil5»J«fi@ 

aw?, «iftL, mi cd is^j^si 4 ccit o^i^ 

LtliS. m*2CD^ ■< ^^11882 lttJUO^^JUdrH 
SS 2 0 £ RMSMcfll*. «LC S^JftSiaB* 1 h 0 . * 1 

40 oi*ffliK*iR*> eoisjaiftwi** 5 * 2 cd* jaigmM 1 5 

[ooi4]nnur, *3l*te^JK"Ctt*i07-f 

SS2 0CC|g|(S^»[, ftftW&cttnv-r^lfSfi^^B-r 
S^Si LrpJ^^>T : >^2 0 A*a»t*io C<D 
pj^r3>y s >1^2 0 A^JBl^t^XvPOCcfc&X^ 

h^fs«3-t±s^>7 :: '>^a^i§^~rSo 

r , *^S^JcDm 1 -f ;u 3? @S§ 2 0 ttEIIKSSE* 

^M"r-5"SJ^^>r c >*9"2 0 A*WTSfcfe, C(D-7^ 

50 t\ ^xv^fitcEiiLr^trsx^'^ £ htc^ 



(4) 



[0 0 1 5 ] WKD7 ^n^[o]S§2 0<Dm^Wi(DW^ 

4 , 15^ e>±TW*ffi i2, 13 cc-en ^enoii 

(H 1 <D?SJSift««= 6 0MHz, M2 OiSJBiftl 
8=2MHz) *EPJBU «*tf*lWI*«l&7^> 

;ua?[Hl8S2 0<Da<{)\/(DJ >^^^>XWJitf 2. 5 10 
*xHCCH3£Stlt:^Sl»^CCtt, 2MHz©iWSS8»<fc 
^}St5 3>f>fSl«2 5 0 0 p FfiJS^rr* 
£ Q fCC, 6 0MHzi2MHz©r)IS«P))Dl/c 

KW&C>*§^ 2 5 0 0 p FlcWfeLtcm^i. 2 0 0 0 

1 -Y > 1 6 (DA^rH-SBL/fc. 

tt*. 7-f;WiR4U 2 5 0 0 pF, 2000pF 

(Dmmz^ n0 2-04ic^TJ:^cc^o/c o cn 
eoiafr 6 fc^ sec, 3>r;KD-r>^^^>x 20 

^2. 5 a H<Dti-&CC^rJ>T ; >^a^2 5 0 0 p F 
vnEMB&iE&Mte&i>i5:< * 2 0 0 0 pFr»2 5 

o o p f J: o fc^>EKWin/cW4^irc^ 0 

fct, JBl<D7^;b*BIB82 0*y*->iail8iOt: 
CD^ffiffl *T £ »£*C « n > -r > If SS£ 2 5 00 pFiC 

[0016] tc5^ *JUfiJf$S8-c»|| 
0S§2 0 ttU *->[iI8S<t L/ro«te<Dflhcc, * 

h*fi«"r*«ffi*^brc^s. fcr, x;^ 

h i^>T r >^SScOM^^D^>/c^Cc, TIE© 30 
^frr^Xv^ffi^BfcftJBU m lO? ^£[p]8g 
2 0iC*5C>rn-r;KD-f >#^£>X#S2. 5uHT\ 
3>f>1f§1^2 5 0 0 pF^i 2 0 0 0 p F<D 

(a) . (b) K^rn«3W#6tWft. H5CC^-r*S* 
CCcfcntf, 2. 5mH, 2 00 0 pF(D7^^iaW 
2. 5mH, 2 5 0 0 p F©:7 a )\s%m§tl\MisX A 
r/0 2 ©2/X^rx^ b&jtMlClBfaLXii* 
^CiWbfc L#»U C 4 F 8 /Ar/0 2 (D#X 

3ftr&iWg©x;^ $ u— Hi^^fb^rc^^c i 40 

4>*'Jo/c 0 C 4 F 8 /Ar/O z ©#^3ftttS*WtCB 
ft^X^£T\ Ar/O z 

*fi«r*ft:»K:B, ««*arr5 2. 5mH, 25 0 
(D© 2. 5mH, 2 0 00 pFO7^I/^@!g(D^l 
[0017] 1 . jfifflgfefr <C 4 F 8 /A r/O, SO 

«te> 50 



Jft KJ 2002-43286 
6 

: 3 0 0 mm 

±SB«ffi : WRJaift»= 6 0MHz, «SS**7 = 330 
0W 

TSPUffi : mUMm&$k= 2MHz, 3 8 0 

0W 

SffiFsWi* y y° ' 3 5 mm 
©ilE^ : 2 0 mTorr 

■?*P*feX#X:C 4 F 8 =2 0scan, A r = 4 0 0 sec 
m 0 2 = 1 5 seem 

2. mm^kft (Ar/o z mcom^) 

±g|S®ffi : ««Rjg«SS[= 6 0 MH z , «ffl«^= 3 3 0 
0W 

T3WK : «WiSa«»= 2MH z , WBW#= 3 8 0 

ow 

*ffi[H!+> * 7° : 3 5 mm 
£KMK^ : 2 0 mTorr 

:/D-feX#X : A r = 4 0 Osccm, O z = 4 0 0 seem 
[0018] jy±tttWOfc<fc^CC^jSffi^«CC<fehtf. 

m i ©Hja#^ ^ > i 6 cc ixm 2 <Dmmm.nm i5^e> 

«1 4^6©^^««£%««3^S^2<D"7 ^ 

Sg2 1 4R» % IfU ©? y ;b^lHS§2 0 CCEIUSS^*^! 

fTf Lrpl^r3>7^>^2 0 A£12tt/c./c&>, 

9 1 (D^s^m^ i 4 <Di«s«ai«att«-r 1 © 

^ -y ;b^[p]S§2 0<D|plBS^*^iM* 1 1 ©MffiCC^-T 
fctt, IS 1 ©^ ^;b^@Sg2 0©pJ^n>7 :r >1f2 0 A 
^6(gf$Si±?>Ciic<i:0MII^l 1 ©Mffitc*tT£x 

[0019] ^6^*^<DffeCDj|JS^^7ST^0 

&iiK§^3 i rtrat^cwccgassn/c 

±T©^ffi3 2, 3 3 i, Ctl^)(DSf#3 2, 3 3CC 
»1, »2©«MI&7>f>3 6 t 3 86Alt»l, 
m2(DMffl&?&t}Z£UnU-?Z>%$ 1 . ^2<DiSH«S^3 
4, 3 5 Ml 0«*«|ft^-Y>3 6CC 

\tm 2 oy-mmmmK 3 s^ssrf^jfnco? ^;u^@sg 
cc«m 1 ©*«8Wffi*«atrs»2 ©^ >f ;u3?tgsg4 

l*SW6tlTC*S. fur, fl(DS^«t&7>f>3 
6©H 1 ©[p]Sg^ ^^40 i^il^3 1 (D|BCCtt|@|ffi 
£t^0^3 07 ^ Jl/^HIgS4 2*SK»6tiTl»4. 
mi. ^207 ^;U^@Sg4 0, 4 1 iKh?nmK 



(5) 



«^itft}S"r£2. 5mH, 2 5 0 0 p f <Dm%is.ikfr 

o o o p f (DmssEmcmmL . 

6 r »® 1 <D7 )V % @S§ 3 2 Ofim 2 (DWS^m^ 3 5 

^ ;1^[p]S§4 2^^ ? # U- hfSMffl©#ffl08§<i: L 10 

H6CC4o^r, 3 7, 3 9 «® 1 , m2(D'7^^>yiHl 
[0 02 0]^, ±IBSIJfeJf58&rH:. 7 7X7^^t 

^sfc^os7^«^^^> i e^cmf tern 

^CL/c^^X^fM^gl 0, 3 OOCO^ri&^L/c 

^^TX«fi?:f / FS/c^CD^7 L J«^^^> 1 8, 3 20 
8&cRWfc^2<D:7 ^£111882 1 . 4 HCOi>r&|5j 

[0 0 2 1 3 

mental, x^vzu-bzi&ffiomm^mvmm 

UteREJr**, 30 



2002-43286 



8 



cd«^*&^ >r > Arose 2 (Di*HiS««*i6(Di*J3ift 
«E<D«^igr*s. 

[0 3] B 1 (c>"Rf » 1 -/ ;i/*iB<D3 >f>tg 

M2 5 0 0 p FCCtaSLfctB^©*^^^^ >Ar 

[0 4] 0 l(C^t»l(7)7 ;b£[II?8(D:3>^>1^ 
fi£2 0 0 0 p FtCt9:SUfctB^©a*tt*&^-<>Ar 
Olfl 2 e<Di*«iai«E©tt*Bir *4. 

[0 5 ] friil^ggTBfCPX^ v % l> — h a ;U£@SS<£> 
n>^>-9"g«i(DKI^?:^-r^^^r, (a) «n> 
ir>+^§S^2 5 0 0 pFOi^SL, ( b ) 
f>-t§1^2 0 0 0 p FCDi^^^^c 

[0 6] *^(D^^Xv®a^BOffi<D*JSfe^!K*^ 

[07] se*o^^x^«iHHj 
10,30 ^^xvjaa^a 

3 1 

3 2 ±as*s 
3 3 Tspma 

34 II (DMffl 

3 6 m ^-/> 
3 8 ®2(7)1M*^^> 

3 9 ^1 <D? 4)12M9& 

4 0 1207 -yJL^EISS 
3CD7 A Jt^HSS 

2 OA. 4 2A Pl^:n>ir>^ (IHSgffi^* 



1 1 

1 2 
1 3 
1 4 
1 5 
1 6 
1 8 

1 9 

2 0 
4 2 



[02] 



[03] 



C:25O0 P F, L:2.5^Hl^i*& 



7^— ■ r—r*> p-p, . , , , . 








4. 






T 












.4....:... : 





-r-i"*---*"r-. 4 l - H » — E — = H-!-i r+~>~ : r-i-v-r— r-r-r-:~ r -r+ 




Ch2 Pk-Pk :592V 
Ch2 iFJ*|:-3a6.4V 




Chi P!<-Pk:1.6BY 
Chi *fiij:-282V 



1#B8 2002-43286 



m 1 ] 



m4] 




14*i <o»wis«a 



* on, 



*2 



1 



11 




.-1 2 

13 r»M 



-1 8«2«>«MUft7-f v 



0 It 



» 2 15 — K 




-19 




Chi Pk-Pk:i.88Y 
Chi T*a:-256V 



[85] 



[06] 



WVAr/Oi : 773 722 
Ar/Ot : 520 501 



CJi/Ar/Oi : 782 730 
Ar/Ot : 378 360 



(b) 



CJVAr/fc 
•Ar/Oi 




C«JVAr/fo 
Ar/Oi 




ik 1 <o -? * >v * mn 40 




34*1 ©a**** 



jrr\ 1^ 



OxaK 
*2(D7«f **g|H41 

s 



JVTi ,j_ 



S3 » 



37 



—36 * » -r v 
^31«»* 



3- 



38 



-32±««« 
33-FWM 




(7) 



2002 -43286 




